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PURPOSE: The cucurbituril derivative and its production method are 
provided, thereby the cucurbituril derivatives which has various size of 
pore and improved solubility in common solvents can be produced, so 
as to be used in removing dyes and heavy metals in water. 
CONSTITUTION: The cucurbituril derivative useful for removing dyes 
and heavy metals in water are represented by formula (1), in which X 
is O, S or NH; R1 and R2 is independently hydrogen, C1 to C30 alkyl, 
C1 to C30 alkenyl, C1 to C30 alkynyl, C1 to C30 alkylthio, C1 to C30 
alkylcarboxyl, C1 to C30 hydroxyalkyl, C1 to C30 alkylsillyl, C1 to C30 
alkoxy, C1 to C30 haloalkyl, nitro, C1 to C30 alkylamine, amine, C1 to 
C30 aminoalkyl, unsubstituted C5 to C30 cycloalkyl or C4 to C30 

cycloalkyl having hetero atoms, or unsubstituted or C6 to C30 aryl having hetero atoms; and n is an integer of from 4 to 20, 
except that R1 is H, R2 is H, and X is O when n is 6, and R1 is CH3, R2 is H, and X is O when n is 5. The cucurbituril 
derivative is produced by adding acid into the compound (A); adding alkyl aldehyde (B) into the compound (A) and agitating 
at 70 to 95 deg. C; and agitating the resulted compound at 95 to 105 deg. C. 
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=r4 xDi 021 s^fe maacj. ^svaj 12) ^^ U |^g s ifgsi aiiihxi msyagsi sh_*oii my ggg 4}ehs ^ ch xi w . 

□UI£ 
£1; 

£ 3-5^ &g01l 1-3011 0>8I X||££! ^5Hdl^iJ ^£Al|2J X£! g§ UEfyj ££^0IO. 

i ^soi }|# n motsi mwum 

Cffe^ AH 5lrE ¥5Hdl^ii ^£*!l2f 01 M Ail£oH= ^SHJ- 01 SJ g£0|| 210ICK 

¥5Hdl¥i^ 1905t3 ttl2!£(R. Behrend), OJOIOUE. Meyer), EH44I(F. Rusche)01l 2J6^ MM^M, 01 fe^Oll CTi = £ ^dl3¥ 

l(glycoluril)^ 2Ms^ HMsQI ai£g 2<LKHCI) ^ AH ^ Oil AH ^^A|^ ^§^2j SSi Ql, 01 g £X^, 51th ##£^ ^013 
°J^5f^ ^3 &EH^ ^ Sl&CKLiebigs Ann. Chem. 1905, 339, 1). H^U, 0| ^ ^1 Oil AH 01 sf^sOl C, 0 H,, N 7 O 4 -2H 2 0 21 »S*&| 

1981 ^ ^(W. Mock) 2h 5§ E^XfgM 0| M^OI Oj^^HSj B»«3l £Oj HEjg OIM ^COai C 36 H 36 N 24 0, 2 2| SfS^M 5£= 

at A^»e ^S^CH X-£ 99301 2J6H n =?^m *e!»SlCKJ. Am. Chem. Soc. 1981, 103, 7367). 218 01 2WB8 ^^Hl¥^(cuc 
urtjituriDOIBUl SSm^£01 S CH <gmm g£!£^ ¥^HI¥[6]10|e|I} S6P|g »Cf. Zl ^ ^5Hd|^[6]^2J ®g ^gOI gX|£J 

SICiKDE 196 03 377 A1). 0| »@0H © = 2. 21 SM^Ql5|£0il 4=H^3f ^dl^^^e ^f^OI 100*C Ol^Sj g£0i|AH ^§Am Oi, 
0! ^BfMM 150°C §£^X| ^gS^OI ^^A|!l ¥1 ^^A|3I2 ^^bl^^OI ^CHSO, 

□ iSQI iT^^gOll DT>=2, BSM^f 01*01 £01 £jej ¥3|U|*[6]BB ^92 :H<y9 E^^SOil 2|6HA1£ ¥^HI¥[6]^2J 

&4^e0| §£r£PI£r B^A1I2J ^^1- ¥^bl¥^ ^£All2j 1,^011 4= &g OfUdf. ^§8£i 150*0^X1 m 

2^0^ 6^ BSOI 9XQ. 

oi4ioii£. cioii^eai3¥^3f se^aiaiH^sj ^t^it mmo\ qxjwbi cioiiEf£ciojj^eai3¥^oi na\m o\m pi3foiii¥^di¥[5] 

^tdecamethylcucurbit[5]uril}0l SH£l21CKAngew. Chem. Int. Ed. Engl. 1992, 31, 1475). 

a xi^^ on3HHig¥*idi¥[5]eoi 2¥oia. oi a aoi en^xi ^u\^m &^x\\tz nm^^ ssbd\d\ oh^ egai 

oiBj, zi ssa^i^ 5.5A n oim^ nttsoi am. ■. oii&^ enf ^8 m&^2i goHoii sai ^xi a^i ch^oii n mmmouM 

j ^SOI 0l¥3Xf 

sksoi oi=hxi- ^i^^i ufAii^ ^^i ^Aiige mmmo\ a<s& g§ ztn e^^ei goHoii cut* §6H£ ^^oi ^h^^ ahs^ 
^fibi^^ &^mm issfb 2!oia. 

^'WSOI Ol^HXf 8^ ^l^^l UfXIIfe &J\ ^^dl¥^ ^£Ailg gOloMI Ail 5^ 4= ^SI Ail ^OIQ. 
£ WSOI 0|¥3Xf £ ^l^^i 2fAil^ ^^| ^^dl^l ^£All2J g£M Allga^ 201 P. 

^|l UfAIIS 01¥^l ^m<^ S ^SOllAl^, sf*^ 1S SAISI^ ^dl¥i! ^£AllM AH^elP. 

<^&r^i 1 > 
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AQ|A.- t X £r O, S EE^ NHOIH, Rj HJ- R 2 ^ Al^Oil ^3{|£Oi C1-C302I SIP I. C1-C302] l^lkPI. C1-C302I 8*?IU?I. C1-C302J 
»^1EI23|. C1-C303 «1I^3**6PI. C1-C302J ShOIE^AISJlPI, C1-C302J BHIttlPI, C1-C30SI »=API, C1-C30SJ tTSSSPI. 

ue^i, ci-c3osj sraotei^L ofepi. ci-c3o°i ofoi^iPi, aixi«@ cs-c302j Awiessa^i se^ ©iieiissx** ais= C4-c 

3051 AhOIBSSlPI. 0IXI&& SIIEilS^Xfg ^XIIQ 91^ 6 LH XI 309] OUPIS OI¥Oi£! 525¥9 £^£12, n8 4 LH XI 20HI 

8^013. B, n=6SJ (EH. R, =H. R 2 =H, 02J 3?2|, n=5^ (EH, R, =CH 3 , R 2 

=k| x^f oei 3?b xiisjaa. 

& Wa2l ¥eiJWl 31^3 afllfe. (a-1) StttS (A) 0)1, 01 sffl (A) lit D\^9.^ of 01 3 LH XI 7M°| 6*S ¥31-5*01 S«» Cfi, CM ^ J CHI 2 

uixi 20M2i 8tu8rcii8i = (sm *imo\, 70 mxi 95t:oiiAi ja»»& b^i; % 

(b-!l) 6PI e. f i sHJ-MM 95 UiXI 1051C Oil AH B^ohOl gtga «aAI3|fe &3I:B 5§5|^ 2§ ^§2^ 5fe 1S HAISte ^3ibl 

»E»2| Xjl^^S Oil S\mO\ Ol^CH^CI. 



g &SSI ¥Si :>l#3 :DU3lfe SE». (a-2) a&B (A) OIL 01 2t&8 (A) 1MB 3l^o^ no) 0 .1 LH X) igsj £H 
3|<&l 2 UiXI 20M21 SrSittQIOIH (B)3 ¥3h»« 70 UiXI 85 1C Oil AH SJSAI31 ai &EH2I 5ZU9a 9311: ^ 



(b J 2) £PI H &EH°I eZ.^IM Q§. OP I OH ^^1 g2*M 1 MM mOj 3 LHXI 7^21 tt» ¥3*5*01 70 UIXI 105*C0ilAH 51 

fe £PII:» S«e*fe ^§25 8*fe: s**^ IS SAISIfe ¥9ibl¥^ ^£X1I2J 3H£&B0|| 2j5h01 0I^Oi*!CK 

S»82| 3ls3 3*H = SESt, (a-3) 2er»»3|0|| SfiJM (A), 01 §*&g (A) 111 ^l?2S 5*01 0.1 LHXI 1g2| % 2 LHXI 20M51 

8B1BHI8IE (b)M ¥3*5*01 Q§, 01 M 80 LHXI 1 30 X; Oil AH y§A|31 M 2-1^ Dig gfe &3]|; £ 

> 

(b43) £Pi saaoioii, oi mz\no\ iwm 31^0^ 3 lhxi 7§°j &m ¥3*s*oi 70 lhxi losnoiiAi jn^a^ bd\\:w s&a^ ^ 

a^ 1^ SA|£|^ ^dl¥l! ^£X||S| Uli^gOil Hi^Oi 0l¥Oi^!D. 
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6H?|A|g. O. S NHOiH, R, R 2 fc Ai^Oil &XI2iO| 4=^. C1-C302] artPI. C1-C302J MU^I, C1-C305] «3IW^I. C1-C30HJ 
ttSJEISPI. C1-C302J BH^s^tf^l, C1-C302J nOIH^AIttli^l. C1-C302] ttUttBI^I. C1-C302I tt^API, C1-C30H1 »S&fJ^l f 
USS5I, C1-C302I i^aom^, O^JI, C1-C3021 OhOlbittSI^I. dlxl^S C5-C302I AK)|gSSiPI SE= aimiS^XfM Sl^ C4-C 
30^ AfO|«S»*J3|. dlxl^S 9E^ ailEIISSIXfM 91^ 6 LHXI 303 OhiPIS OI^CH^i ^o^^Ei n8 4 LHXI 202] 
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&- } >\ (b-1),, (b-2) gJ (b-3) e^HJ y§ ^2fM&, »»220|| ^EIXI^QI, nOI 5 LH XI 2021 ¥^bl¥B 3?£X(ia§0ll/d 2 

3H J bl&2| SSSOIO. 

4fil (b-1). (b-2) S (b-3) & 31121 am S^gS. nOI 5 LHXI 20 °J ¥91bl^g ^ESIe°| SifgOIS. 01 OH n=5°J ^?1d|^g SE«|21 4= 
gQI 5-30%. n=6°J ^bl^S 4?£SI2| 4=gOI 30-70%. n=7ei ^3Hdl¥S SE»I2| =£gOI 5-30%. n=82J ^dl¥t! 4=gOI 2 

n=9~202J ^SHdlPi! S£»I2| 4=S0I 1-10 %OIQ. 

SE&. feOI A-H31XI XH£^gjg. 8131 yg&3l|g a S8SO. 

(c-jl) (b-1), (b-2) g (b-3) & 311 21 gig gill gg 0|g8101 XH3S8101 S}S>4 1°) ^SHdl^i! f?£xll(n=8)» His &31I; 

(d4l) aSfil 121 ^dl¥l! «£«l(n=8)» g£|8Hy! *2| «JI S^gOII fi 01A)|gg ^^hShOI 2|*JAI2i C1M, 01 g 01^8101 SSii 2 
2jOI SagS MS D§2| (e-1) B31I0IIAH SSI 812. 2 CHS Oj^SS^Ei Sm±! 12| ^9\ti\^m ^E«l(n=9~20)B gjfe &3II; * 

(e-fD £PI BJI2I OlHf^ £Oi£! §211 MS g5HA|^ &¥2.^E\ s^±j 121 ¥5Hbl^ii ^EE*ll(n=5 7)1 SH, 8011 

£!?°^¥Ei ^s|A" 12| =i^u|^B ^E*ll(n=6)M 2£r CH SSefQ. 01 N £P| B>llO||/d 12J ¥*iai¥8 ^&xil(ri=5 

» 7)^. ii» Oil & 8 21 e»SOHB OlgSKH »s>±! 1£| ^5Hbl¥i! S£»l(n=5)a 12| ^5Hbl¥ii #£*il(n=7)^ »BP*S»CK 

Ail^JRH 5|^*| UlXil^, £P| SfST6i 1£| ^^bl¥^ ^E*IIB BII4*g2| ^3>ISS HIIH. 8*2? Oil airr S3^2| 731 3H . flPIBUI 

2i «Aja e?i^^2j o\ti»e±. a±**»a. m^mm mm as apisssasi ss si xo, ^ a 

Ki4^si a?i a a**!, s-e^ oi^, ^pioteiw se^ omit^nf n ^6hs^iM eixim^ ®m, i^ai se^ aaai 
oige eixiwfe qi Afgsi^ vim, nmxi mim. m&m s:n*ii. sppi- goinu sisna lit {eh°i s^hxii. ^2*21 §pmi. asfg 
^iSai gpwi. qjb g^xi, BBies ^ 9^eaa gai §* sa, asofsnanis saw. pisi sai^si a^a. sf^y§ 

£1 *0HO1! 01 g 6^ >*e ^S2? 8^ gfSOil 51^01 0l¥OiaCf. 

^bi ^dimmm ^^mtz, (b-D (b-2), (b-3) uf soil ah ^ch^i ^^bi^i ch oi^ gaisa sfxi ?ioii ^i^m ?i 

i 

^ksOif CUE ¥5Hbl¥ii 6^1 sf*^ 1^ SAISDf. 
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#3l£|g. O, S S£b NHOIH. Ri 2f R 2 ^ AH^OII &^IS10| 4^4:. C1-C302J ghgJ^I, C1-C302I SfaitePI. C1-C302J »?IU^I. C1-C302J 
»*EI2^I ( C1-C30S| ttH^s^AI^I. C1-C302I a^OIE^AI tttt^l, C1-C302I ttBtf^PI. C1-C302I tt^API. C1-C302I «S»U^I. 
UMS^I, C1-C302J »»0JE!3| f 0^51, C1-C302J omilcttB^I. blx|^9 C5-C302J MOiaSttU^I SE^ eHEil^^X^M C4-C 
3021 AfOIM^^^^I. b|x|^& 9E^ eilEil^^Xfg PhXIH 21^ &^4^ 6 LflXj 302i Of^^l^ 0l¥CH5i ^o^^Ei nS 4 LHXI 20SJ 

§^012, 9, n=6i ffH.R, =H, R 2 =H, X^l- 021 3^2}, n=5Si DPI, R, =CH 3 ,R 2 
I 

=HS XDl 021 a2i^!Q. 

&3] R, a R 2 CHI AH C1-C302J ^%±D\2\ ?M™2\ Oj|^ Oil^^L Om?|, HSl^l, OI^H^H^I, EiM-¥^^l eOIH t C1-C302] ^3j|y^|2J 
^^jl^ei OIIS^ H^^'^^l ¥01^101 SlU, C1-C302I &3|y^|2| ^xjl^ei Oll^fe ^A|y(hexynyl)^P^ C1-C3021 m%lEl2.D\S\ 

OllSb ¥10il^^EfOIE^I 3E^ ^I&EIUIOI C1-C302J ^^5^s^^|o| ^^|^joi Oj|^^ 3h = ^A|H^^^I 9E^ 

AI^I^IOI 2112, C1-C302I mOIE^AI^^^ISJ ^Xll^oi OIIS^ m01E^AI¥IPI SEfe mOIE^AIOil^^PI- C1-C302] S^*j 

^iasie! oii^fe ^^^aioiii^g^i se^ diy^aiojiis^ipp* sin, ci-c30hj ^^api2i ^x-n^ei 011^^ dii^api se^ oh^api^^ s» 
n,-ci-c302i ttsttu^i2i ^x-u^ei oii^^ cf 3 , ch 2 ci eoi C1-C302J omiicas^isi ^i^ei oii^^ 2-omi^¥^^i se^ 1-of 
oii¥H^Ph an. bizi&Q 05-03021 Awiassa^i2i =?n\™2i o\\^ A^oie^^i^^i se^ AFoiasea^Pi- an, aiiEii^x^s ^n 

afe C4-C302J A\0\m^^D\2] ^X^ei OIIS^ SI'IBIBIB^I SE^ Eil^8}^0|E^£PPf an, blxl^Q ^4:^ 6 LHXI 302J 0H!^|2| ^? 

xii*i2i oii^*r fiiiy^i. ^i^^i se^ uH^^iom, aiiEii^^xfg ^fxm a^ 6 mxi 3021 0^^121 ou^ yi&mm^^m^ 

d\ 5e^ niaig^ioia. 

A\mm mot, ^s\ ^^mmm ^n\s\ =?m*\2i mm ±tm^j\^ mo. 

5U£PI R, 01 CHIH^I, Oil^^l, H^^^l, OI^H^^^I, ¥^3|, 0l±¥^^l, Ei^-¥IPI, W\*dJ\ SE^ Hldiy^lOin, R 2 D\ DII^PI, 
B^l, IHIU^I. ^EJim^mmDl, ^Z\m^2.^mmi\, W&m^2.^mUD\ SE^ a,a.a-^aiM¥S^S¥^^l(a. a, a-trifluorotolyl)21 ttttB 

^ii r, 01 4^±oin. b 2 d\ duupi, on ip i, h^b^i. iniy^i, Msiassoiii^i. ea|s ¥S ^oii^Pi, w&mm2.^mui\ SE^ a,a,a-^aiM 

¥$^M¥^^iei If&B, SE^ 

^il R,OI Oil^^lOin, R 2 ^^ Oil B 31. Oil B 51. °^1PI, Hiiy^j, eeiasSOIIB^I. Maia¥SS0||B5|, msiM^s^miy^i EE^ a.a.a-^£l 

a# 2^m^spioi mmmo\ aa. ngon/dE □s^ei sf&aoiis^ xdi 00m, ^51 r, d\ r 2 
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V • ?\ 2¥ 4^0|H, nOI 5 SE£r 7 LHXI 20 £1 II 

iff. SEi= X5= NH SEi=r S0I2, &J\ Ri 21- R 2 ^h 2^ 4*4:0112. nOI 5 LHXI 2021 2tt*SS S 4- 21 Ch 

V 

Olfll £1^ n=6^ (EH, R, =H. R 2 =H, Xll Oei ¥^dl^i! n=5^ OB. R, =CH 

j 

\ 
* 

3 . R 2 =H, )0\ 0£1 ^5Hb|^ii egA|0||£ OlS^teWffl, 31^21 ^MSfe gJSOICK 

sWswi CUE ^5Hbl^i! t,*g ^ss as^aoiu. geiXj|2J ^ EH Oil a>ai 3^X1 a o f S°S ?»}fb»CK5E 1 

«en ^sa »«s (a)chi, oi mmm (a) iss ^i^^^ sfoi 3 mxi 7M°j ¥:nmoi etmci. 01 an &s mo\u &?\mm^ m^m 

5152^AH, 3 1 LHXI 12M, «8| 6 LHXI 12M d^*!6fQ. OllSte £BJ 2?| (R1 =H)3 SUfS (A)M gSHAIIJ 4= 

2[6|£fE ^gSI eSHXIte filtf. Stf 91 0I52I g^ii AfgehCf. nan &S s|*{APIfe ^IgOHSfcr CI Oil i! 

gfiAfOIH, N.N-POHHSeomiH, Oil&e. CHI&S, SEiir Oiesj &B80IS Al-Stt 4= 2iCk 

m\ mmm (A)(x=om spi a son oasi sggoi, ^©i sum (a)^, rioi hoih, x:>h oei e^is^^^ ^s^25 ei4o^a M^oia 



¥9io^ sum (cm 6.^ ^§°-ii se^ #oi ^isohoii mmm a§, oim ±sAi2*se* 2^a. oioiAi, &s mmm^a mo\ 
u &i\mmm im?\ot& sum (amx=o)s ^i^ ^a. sum (a) (x = s, se^ nhjse oisf &A\m 4* 210. 



HI 2 N NH 2 



O 

HN NH 
HN NH 

R 

O 

(A) 



: o o 
R ^JLJU Ri 

| (C) 

n let, sifts (a)(x=o)sf ^g eersoii, 8ta»aitn = (b)s ¥3f»oi 70 mxi 95^011 ah 6 lhxi jn^imo. 01 ^1 chi ah m 

(B)2J sfim (A) 1S9 2 LHXI 20S0ICH, b^^io^l^ 4M §£0|Q. ^^^QISIE (B)2| ^Px-ll^ei Oil ^ AH 5ii 

Q16IE, OUHI^^PiaiE, H^HIS^QISI^, ai^^GllSIH M0| 91Q. AJZfOI gxf 32fgOj| CEfdf &1§ ah^OI 

S^sfe 4 9XQ. 

01 Oi AH , «Fg gfif 95 LHXI 105°C0UH ygAl^j ^li &lA|^ia. 0| «>g ^HfMB y§S£, ^§ii°l ^Oil Q>£l 
^glXICH, e^^J^ nOI 5 LHXI 2021 ^5Hdl¥il ^£x-||M^Oj| AH 2 0|^S| ¥^bl¥i! ^£x-j|^2J SMS ^CH5iQ. 

^3ie^ n=5£i ^^bl¥^' ^£X|PI 5-30%, n=69J ¥^BI¥H ^£^Ph 30-70%, n=7£! ^^b|^^ ^EExIPf 5-30%, 0=8°] 
^5Hb|¥^ S£XIPI- 2-15 %, n=9-20e! ^3Hd|¥^ SES^f 1-10 %ei ^XHSU= nOI 5 LHXI 2021 ^5Hd|¥i! <Z^xl\m?i SSS o h EHS 



□ 95 LHXI 105°CQilAH£J S^I^SJ 4=^^ §J ^IiiJ2| 



fEOH d>^ ^5Hdl¥iKn=6)0l ^§ ^EH^ 



n £ 2B ^^aioj ^^i «m iniM^¥£-i ^^bi^^ ^s^iM ^e.i6Hyia. ^^^§o« 91 m m& mm ea x^ahomi 
&^i y§ ^^soh ¥^imoi si^e as, ^ son ah ^xi^a, ^^bi¥^ ^£*ii(n=8m ^ 910. 



X 

N N-CHR 2 
N — CHR2 



V 

i X n 

m\±\m, x^ o, s se^ nhoih, r, a r, 2 ^ ai^oh aaiaoi ^4:, 01-03021 sra^i, ci-C30£j ar^iiy^i. ci-c3o^j s^iyji. ci-c3o 

2J i»HEI2^l. C1-C302I S'*l9jaS(6I5| > C1-C30SI 5WI = ^A|»B5|. C1-C3021 ttUAIV^I. C1-C30Si tt^API, C1-C3021 ttSttSI 
^1,/L|e^^j f C1-C302! gr^OfSJ^I, Oh°i^|, C1-C30°i OWIiittH^I. blxl^Q C5-C302] AfOIBSttll^l SE^ SIIEII^SiXFS C4 

-C302I AhOIM^^^^I. blXl^S 9E^ 6||Eil^^lXfM IWIH ?1Z= &£4= 6 LHXI 152] Of^^l^ OI^CHS 225^9 ^I^SIJI. 4 LHXI 2 
0°i: §40! a. 
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01 fEBtoaoiAl ^3\ti\z=m 5?£«l(n=6m »«£PI£ S^QI, Ol SUTgg »^ 22J ^5Hbl^i! ^SAil(n=8)2f g£Phfe3fCK 

Ol tm Ahgshfe gDH^ SfJEJ ^ OISS 4=g^(Na 2 S0 4 , K 2 S0 4 m), 0f°]-6J g(amine-acid salt) ^§^(H 2 N-R-NH 2 -2HCI 1), fii^l 
^#oh mm AmmQ. Oiaiel gOH^ ^3 g^ll n=6 2! ^bl¥i! SEHIfe n=8 21 ¥^bl^^ ^SEAllfe a^^o^ b ^ 

XI &D\ OH SOU gj 1§1 ^ai© 4= SCI. 

sfi^ 12] ^5Hdl¥ii ^SxiKn=8)B ^ai6Ht« ¥0||£r, &3| ^2fBOII MU} Of Ail ^S ¥3H»0I sl^Al^J C}g, 01 B Olj&eCh 01 21 Oil Ai dUf 
3§J ^31 0U1IB°i Str¥IIIdl*r 1:3 Ui XI 1:70ICf. HaiH 2 0i£! Ot°»o^« Q m sv^ 1SJ ^m^H o£x||( n =9-20)B 01 OH fi 

EH 4^ CHI OlUfSJOi &Q\ H EH 9ilOI3(filter cake)^¥Ei §211 B^ gSHAI^I 2, 4-g£ Sf*^ 22] ^bl¥H ^E 

Xj|(h=5 ^ 7)B ^B 4- 910. mow gdHSXI SB ¥^£S¥Eli= sI^ai 1 oj ^m^g SEfll(n=6)8 ^ah-o^ oig 4, o^^j 

aH| 2}at&i tg =1^*=^ ~£x||(n=5 9t 7)^ £ 2 Oil UEiy bf£f HOI M3[ 0H&M2J £fTS0Hfi OISSKH gdl^mCk 01 J I Oil Ai S2I- Oil 
&B2J etr¥Hlblfe 1:0.7 LHXI 1:1.301 Ch S?, 2}%^ 12| ¥^bl¥l ^S*il(n=5 7)21 egrssjOII M2f Dil&Se ¥^»« gsHAI^l Qi, 

01 ft «aem. oia a at. ti oii&soii gsHsxi §211 aiM»»oiEsse(THF)/<»Aiie£s cassis isj ^bi^n s 
£ ^i(n=7)g ^4*e is &ehs 4* sio. nam oii&e^ ^shsjoi ^oi^i oj°»E &g xiiaastoi aa^ 12 | =i^ ol 

¥^iwi «i3E»ae. ste-8 (a), & mm (b)» ^21 «v§ai ( sshh ggoii bima ^21 ssb ^ois s &EH2J szhdb ^b 4= afeHi 01 a 

&3EH2J SZHIB DAI ajo^ xHdimOi 121 ¥3iai¥B $?£EHB SSofrfe gJSOICh 

01 A SCf « All SMI st&B (A) Oil . 01 90S (A) IMS 21^2^ 5^01 0.1 UIXI 1M2J &m ^JlotW SftfiD. Ol Offl 5! 

^si o^^xis s se^ ^^igoH^ m^m ^^^m, n^^^ oils e^ma. 

I 

H^. ^Ol S0BOB Sf0B (A) lit 11^2.^. »« 2 UiXI 20M, bF^^sf^ilfe 2 UiXj 4M2J ttfiVQISIH (B)B ¥9foK)l 70 UIXI 85"C0il 
M p8MB\ a ^EH2J S3aB ^^Cf. 

^|i ^ &EH2j m&mm ai, oi^ioii e^^i m ^i^o^ m oi 3 mxi 7^21 &m ^mo\ 70 mxi 1051c 011 ah m^a. oi^iouah 

i 

Oil a>^2, *!^jRH All 31 Oha^hXI^ ^91 ^1 li§8 ^§g£, ^eg^2] pOil CTFBI ^BfXPIb 6^X1 °K g 

^f|o^ nOI 5 UIXI 2021 ¥^bl^^ »£XIIBSOilAi <^^& 2 OlSfSI ¥^bl^^ S£aB2| S«|S ^OiSCf. 

^31 ^1 m^m^ n=5&l ¥31bl^^ ^£AlPf 5-30%, n=62i ¥^bl¥^ ^£J1P^ 30-70%, n=7ei ^bl^H ^SxIPf 5-30%, n=8ei 
¥?1bl¥il 8EH3t 2-15 %, n=9-20ei ^3Hbl¥^ 1-10%2! SXH^fe nOI 5 UIXI 20°! ^^b|^^ ^£XIIB2J mmm 6fEH0ID. 

Oli, £ 2 Oil £A|@ gil^S ^, ^^eh ^^b|^^2J *i^jWI BS^Bia- ^AlshOj sf^Ai 2 2j ^^bl^^ ^£^l(n=5-20)M ^ 

AHI&a Xll^^Se, ¥9fX| AJIi^aHf^ ^d| 52 moil Ai ^JA|£j^ «^OICf. Ol Q^^fXI^ ^SiWI CHI 

ui»K)j sf^g (a) a edieiH (B)2f 6i2j ygAi ^oj goiAi ga«iSAi MdincH m^oi 9^901. oi mz\no\ m^m ^9.^ 

XM?Jl o[0\ s\m^ 12] ^5Hbl¥i! ^SxllB 0^6^ ^SOICf. 0| «fS0|| df^2, ^>^§1 ^^^Xl glSHf blH18^0j ^9Hbl¥^ ^^X-lie, nOI 7 
21 ,^^2J ^^bl¥^ ^£Ail2| &CH32! 04^BO| #9f5H2, nOI 62i ^^bl^i! ^£A||2J ^CH^oi ggblB ^^o^ 3tm UEftUCf. 

/A^n nisg^as act gAiiaji tisaa o§a bo. 

eixi, n^yg^ioii »»b-(a). oi mmm (a) ibm ^i^°^ ai-oi o.i lhxi ibsi ^ a 2 mxi 4M2j ^^^qi6ih (b)b ¥^»« ssao. 

Ol! CQI B SE^ ^^IgOHS 51^SaH, □ 6i g^21 ^m^210\\ **mJ\^^L}, 1 UIXI 12M, ^61 6 UIXI 12M2i 

3<Jl ^iSfCf. ZIEII) UAH, Ol SBBB 80 LHXI 130*C0il/d SlIAma Ol 15 UIXI 100 psi, SCI bf^^6MI^ 20 LHXI 80psi21 

a^moiiAi 51^6^ ^01 dF^^a^a. °i° k ^^01 ioopsim s^oii^ m^s^MJ[ ?issm ispsi 012121 s^oii^ yg^oi xim 
sfe ^aiisoi 2iCHAi bn^stxi mmo. 

f 

^il &1^0| &l§ i^ii B ^JlgOH^ Ail^mn OIB 2 5 Of 01 eZlAil^Ai g& ^EH2| gdlHOlM ^^Q. 

n h, 401 bbiudioii, oi sai \ wm ^1^^^ mo\ 3 mxi 7Shj &m ^mo\ 70 lhxi io5tcohai i&ao. oi^ioiun &s « 
^ikh ^1 ^ ¥±m o^^fxi^ b se^ ^3igoH^ m*\m ^°sah, 3 ^£ at oiiie gisia. 

^4ei arson nf^e, ^BjjRH ^ ^«ijRH ^iizEgra^ o^^xis ^01 «ie noi 5 mxi 2021 ^^bi¥^ ^t^i^goiiAH a^^ 2 01 

a^|j ^5idl¥il #£EX|IB2| iBl£ ^CH2P. 

^3| y§ iHlfg n=521 ^^bl^l ^EJCll^ 5-30%. n=62! ¥^bl¥^ ^£xll^ 30-70%, n=721 ^^bl^U 5-30%, n=82i 

¥?1b|^^ 2-15 %. n=9-2021 ¥^bl^^ »Ea5f 1-10 %21 EIHSfe nOI 5 UIXI 2021 ¥^bl¥^ ^£xllB2| Sim ^EHOIP- 



«3I Sai^QiSI a^o] b^goi a^S^, III§?EI SE 2 Oil £AIS Sai^S ^, ^^sl ^eiJKH S ¥^1«H O^^JIS ^Aimoi 

»f6\ 121 ^3ibl^^ ^£^l(n=5-20)M 2ji=Ch 

sl^^ 1 0il Ai X3\ S21 ¥^bl¥^ XII 21 All 5^ a Oil CHSfOj tflH^IS BO. 

X^f S21 ^^bl^H ^EAil^ §f&B (A)(X=0) CH6J 9«B (A)(X=S)B A^gsh^ ^S XH2|oH!*r, SE 12J &SSaOII djai AH^^mc*. m 

mm (a)(x=s)^ ^$\o\ ch£i Eis^enom mb%[$= ah 21 am ^ 021 s?2f e^s &aoii a>e> ^Aimo^ ^^sm. ziam x^ 

NlSe! S¥Oil£. 01 2f SAI-ff U J32S Ail 5^ 4^ 

I 
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0\k SOI, S »30|| D}E 121 XII5SSS. tTSaSOl MMoWW B0\B[O\ gUf 0*/dlB, Oit&S M3f ^Jlg 

OH CHI CHe* §6H£ HigM 0|g6f0| ^5Htil¥i* «£aB £4*& ti EH^ 28 4* 21 Ch 0| ^SOll fff^, n OI 5 LHXI 2021 

bl^U ^SxUg^OllAi <m^& 2 0I#2| ^5Hbl¥H S£aB2| £8 4= 9JLQ. Ol £38^ £ 22J "JgOII EFB* 2>=»£| =*5Hbl¥li ^ 

ska 011 i£i ¥^bi^^ ^£xii^ Mo\m^±^m o\mm 4* 91^ bh^aj, m¥oii 4 mxi isasj see i\nn ^ouh e« 

2! 'HEI UHI^(naphthalene) SESI. 3rS2|l2i(carborane) SSEa. BaeUfullerene) SEfl, ffllStil (ferrocene) g£fl, <»OB&(a 

darhantane) §3f 1*9888 USB 4= »Ch 0|2f i^OI » B82I ^3iHl¥^ «£»te ^11 LHSB 4= 5i°o^ 0 |M 

§^§!2!2S ^Eltf 4= 21CK 1 Oil /d X3f 0°i S?, °J2h 2, BBBI S^0IS2f BB8 g£ ^EHOil/Hfe 80il ^£01, ±3 pHOilAH 

gS'ef^ ^hXf 3 DEII) XJh S, NHOIIHU. R1 SE^ R23I- H^U 9Ehr 3 £Q 21 At£°| ^^^|oj 3^0il£f ^UISOH 

01 jinsife ^ii ^XIH SiOiAi, 3 3Sa?PI- 21^011 S^£! ¥5Hb|^ijO|| bloH a(H§! 2ICH9Q. 

012} HOI 12] ¥5Hbl¥l! ^SExll^ Z}&& §W2f HJIM 5££r 9BS8 5gt 4= 218 »» OUJ» mXS\ g§ gj^?0||^ ¥01^: a 

3i axfgoi am 2ioi>H -si asu s^t ois. ^ji ois. ^:?i surges m^mmm ois 4= si^i ro^ou n mm^oD\ oh 

?;lg?i§[a. ^5Hdl¥ii $*EaSI fifOfOII CHo^Oj ^53, filing 21 S3I3S XO, 8^011 ^0} 2l£r g§^2| UlIH, »A|- 

fl-^piBUISl JO. OltfSF&£, B^ttStB. B&StB MUf ^8 CH}|£S8§J2i 5S H 2f« JIM, « 

^ai o\^m 2ix\m!= ai Mgsjb ^ai. h^xi- s^xii, s^gg s^si. ^opf eoiwu ^ibwm M^m § 
i\m. si^g^ii^Ai a^ai, efB gaey ^ »«bsi Mai a an. Bso^neHms m% saai. ^ai°isj s^xii, ^ 

oilni ^>oi ^^bi¥^ ssa^. 1 o»/d n=6^ an, r,=h, r 2 =h, x^ r oei 9«b ^i/se^ n=s^ a. Ri=ch 3 . r 2 =h, x^r oes 2} mm 

^f>^ 1EH2J ¥3ibl¥^ 5lU°!i d^mOj Afgo^b ^£ ^^5f2, OjaH 3 HI ¥5Hdl¥^ ^Sxlie^ ^EH^ MgSfe >1SE 

^Ssici. nam, a^^} 4^oiam, £ 1011 UEitu uf2i /jpjji e ch^ mitxi a 0 ^2^¥9 oian ^^xi ^^bi^n 
sfeafifii sni 3chs M§5fb ^££i ^ai3f§g »xi xi a^i ctH^oii s^ii^soii/d eel ^aima^ * 4= aa. 

oi^k » H ^§ 8pi ^aioiim mch aaspis am. b waoi spi ^Aioti^et sasb omo. 

3d (Nl 1. 11^^ 121 ¥^bl¥l(n=5. X=0. R, , R 2 =H)£J 
WISH M^Q& 

9M?#<M" 4^g^ 20m* Oil ^a|3¥i! 5.68gM ¥3h6h0j 701C0l|Ai B^S^P. 01 ^§ ^tTBOII Se^QI6|E 7.0m*M ^6hOj 70-75 'C Oil AI 24 

n ^, a^i y§ ^mmm 95-ioon^ eaun i2Ai^e^ a i^a^Q. oioi ai, 01 y§ st^goii m 50^e ^^ai?j ai, oiaiib 
1.0m ^^moi i^s^ci. ^o\& &&mm ou-ii^e ahi ^ ^ q§ ( 24Aiz>^oh >)^g^ra. 

&?l §211 200n^2J MOil g6H& Cfg, MOil ^Xl 0IM Wl^af^a. ^CHS! CM ^ CHI OUil^ 800 r^M ^^^01 §211 OA| § 

^AI^CK Oj^E^ Qi, OIB Ofl&SSJ S&ge«(B2F 0il^^2J S»¥fflbNl:ia) 2 00 m* Oil §6HA|^Cf. CHI&M2J 

y\m gsHsixi a^ lit oi 5f ^oi bi^ib om, o\^o\\ c*M\m ioom^ :>}6hoj sail i^Ai^a. 

sail o\^m am, o[m\&9.^ Aii^sm 24aizim^ si^eiiAi^a. >i^e na^^s im ^rn^ow mmMii oig 5 m 

XI 5l0TC0||>M fia»B ^§^EH2| ¥^bl^[5]^e ^2ia(4=i: 10%). 

xh4°j xiis^s 

eai3¥^ 5.68g0if HM^QISIH 8^M 75 1 Oil AH 20^^^ Jn^a^Cf. 

□ ^,^1 ye ^^gOil 12M 4-g^i 1m£g V^h6H2, 70 UiX! 75t)2j ^£0ilA1 30^^^ 2^faD. ^^01 ^^g^OI ^ 

CHXi^Ai HOI SCf. ^01^1 B3f OfA-ilE^^ Ail^«[ QI, 01 M a AH 

^ch^i 3i a sn^Boii ii msi mti \s^m am, soicoiiai i2Aiasa a^eiaa. 

6f3.l H Ji £98011 B 200m* M ^^fShOI °i^MZJ OB. 0\H\B 1.0IB ^F^OI H£!A|^Ch ^OiS HSii Was Cf§, 01 SSI 

8 S 200m£2f OU-IIE 800m* oj gfj-goHQn j\e[0\ 5&m& I^Sfaa. §211 011^ Cf§, OIM 8 200m* Oil §6H5F2ia. 01^. 8011 i§S 

ej oia^ di, oi^ oil o^ie i.o*m ¥^hmoi §211 mgM&ot. o\M\mm oigahot saii o\mm a§, ^oia §21 

S ft 50m*2f Oll&e 60m*2J ^^g^Oil mmm<&Q. §HI Dil^MSJ £»S^O0 g6H£|X| «aam 01^ Oil OhAllg 500m*g 

Spit g^Al^a. ^CH2 01HI a§, OfAiliog AI|*ISH2 24A|^#oh 21SSK)j ^^bl¥[5]^8 ^210(4^8: 10%). 

XII32J Xlli^S 

ni^ye^ioii ^ai3^^ 5.68g, aM^aiai^ io.om*. i.om*e ^9§[ om, o\m 1 i5*coii ah i2Aiahe^ ygAi^a. 

^5i ygoi ^^£ie, n^i ^^oi i^a2ia. oi na 8m oiaii^2£ aiisss q§, ois stah 5!seiiahara. na sf&B 

Oil ^10M »tf 4-g^ 10m* M DmO\ 80t:0ilAH 12AiaS» 

6f?l £388 200m* 2J 8011 §J^A|^i Cfl, OUilE 1.018 3WQI SSBS g^Aj^Cf. ^012 SSii 0ia»3 018 OU-ilE^ All s» 

e tfs. 25Aiz}=o| ag^ssfaa. 

j 
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6f.?faS0|| ttfdf £CH£! §211 S 200m* 21 Of Ail B 600^2] ^g^Oil §6HS^Cf. 01*. SSii 01 aS Qi, 20i£! §211 B 150 
TtfOfl SSHAiaCK SOU g8H£jXI STiif OjaaHQ. 01™ Oil OfAIIE I.Ofl ¥imo\ SSif l^AI^Cf. 11 §211 OiaS Cfl, 01 

a# S'Sii B 50 m* 2f CHI 60m*£J £ St 8*1 Oil a 6H ef^Cf. Ma DII&M2I g^g^OII ^Xl 01 aS Cfg, 01 ^ CHI OfAIIE 500 

JfefOI SSii SSAiaCL 

« : $a ssit oias o§, oi«s2£ AH4i»oi sszismot a a a »ae! ¥^oi^[5]^e ^aa(4i: 10%). 

1 H^MR(D 2 0/CF 3 COOD/D 2 S0 4 , 500MHz): 6 4.43(d. 10H. J=15.5Hz). 5.65(s. 10H), 5.85(d. 10H, J=15.5Hz) 
13 C NMR(D 2 0/CF 3 COOD/D 2 S04. 125MHz): 6 54.0. 72.9, 160.0 

e 

mkou 2. m* v ±* is] ¥ ^ U |p^( n=7> x =o, r, , r 2 =h)si his 

9l^»tf^S*! 20 m* Oil eai3¥^ 5.68g8 ¥?mO\ 70tOIIA1 30^21 3B»aa. 01 «*S SaSOII SSSQISIH 7.0m*M PhahCN 75*C0il 

Ai-.?4*Aiasa 

D ttS SVBOI B 200 m^M Jf6f0t §j^A|€i D§, Of All & 1.0 IS 3f5f01 HSii S«»aC*. 20|£! OfAIIES 

Aii 4^ a a§, 24Aiz}ee> 2£6fao. 

6fit B 200m* 2f OfAIIE 800m*2| £&g°»0|| ¥2fS Qi, 5SS» I3B»5aCf. SSB8 01 aa QB. SSii B 200m* 2f OfAilE 

6O0n^2j s&gssoii «^gfoi 5^ §21- metmacK nsn 01 ami] ois ofAiieo^ M\mm am, 24Aiasa ^g^^s^ci. 

&3l ^aSM B 100m£0i| g6HS a§, SOfl ^Xl Sfe OiaefOI l^isf^a. 01 2* Oil OfAIIE 1.0J8 ¥Jf5f01 §Si§ g£AI?*Cf. £ 

ch & m&mm was a§, on b 50m*2f oii&s 50^21 gti^og ssiaihck 

B3f oii&Msj ^^g^oii ^xi stfe oiasHLi ci§, 01a o^ia^s Aii^sfoi 24Aie*sa ssEsshao. 

SttB SOII S8HAI3IH. SOIl g6H£JXI 8fe ¥^8 3 Si* 21 86*8 ^o[0\ S6HAI&CK ^CHS! §21*011, ¥G|2J 5% Oil 

^*f^ ¥ni^si aiea»oiES»as ^a cn, owies i2Ai^sa aj^ohai sr^Aiaa. nam uah, ois 6°c^ si 

@ 12 Oil 12AIZ*S» S3»H ^ ^3 §EH2i ^5H dl ¥[7] ii e aaCK^S: 20%). 
»I22| »I3E»H 

5.68g0il SS&GII3IE 7.0m*S ¥2f5f01 70 1) Oil AH 30^21 m^af^Cf. 01 Bf g^OII 12M 4=^^ 1 .Om«g ¥^f6fH UAH 
75:C0i|AH 30^^21 B^Shaa. 

y#oi £[192, y§ g^oi ^chxi^ah ^oi ^oj^cf. ¥o\& mm ea ofAii^o^ M\mm ai, ^ah asa^afaa. ^oisi n^i si^e 

S 1 1M ^Ah^aoH 10 n^M ^f5f0i 80 *C Oil AH 12AI2i§^ in^a^Cf. 

^1 eimoil B 200r^M ^f6fOI §l^5fI2. Of Ail ^ 1 .Om«B ^f6f01 §311 ^^Al^Cf. ^CH£! SSii Oiath Qi, 01 B 
20©m«2f Of Ail E 600n^2j S&S^OII Dt$tO\ 5&m& JQB»aO. SSii OIBS ai, 01 M OfAilgo^ Ail^gfOj 24AI2JS& 

a.] 

4^1 ^3fii B 100 m* Oil gaHsi- Cfi, SOII §5H£JXI OiaSfH Oia@ g^Oil Of Ail ^ 1.0m«B ^fSfOI §211 CfAl g^AI^Cf. 

ofjdiBB oigsfoi nati oiaa om, 01 ssn s 5om*2f ones 60r^2j &eg9«oii mmm^o. sa m&m°\ mm^ou m 
mkx\ <&tz ^mm oiam^i ofAii^o^ Mmmo\ 24Ai^e^ b^oum assfaci. 

I 

HxH gB§ S0|| g6H8f^, SOil gSHSXI &g ^&^2J ^f5fO| &SS| g6H8faCf. 01 g^Oil, ^n|2J 5% Oil oHS" 

8ft ¥EIM ^fe THFg i^^^^il ^fofH Of All EM 12A|Zlg^ ^20|]AH f^l^Am Cfl, 6^^ ^SHOIIAH 12A|^§2I S^5f 

01 i^^Si ^SSEHei ¥^b|^[7]^S ^aa(^S:20%). 

nlmgJIOII ^£13^^ 5.68g, SM^QISIH 10.0^. Ssl 1.0m«S 8Bfi C^i, 0|g 1 15^C Oil Al 12A|2[S^ ^^Al^Cf. 

m\ &mo\ &^£isah iix-ii m^oi i*££iacf. oi nxn g^s sa ofAiigo^ mmm cie, ois ^ah si^ei^maa. a^s nxn ift^s 

Oil |0M 4=g^ 10m^M ^fdfOI 80lC0||Ai 12AiZt§2i aB8f«0. 

^tJSS 200n^2J BOII Sj^AIEl a§, OfAiie 1.0H ^fSfOI §211 g^AI^Cf. ^OiS! §211 oiasui 01 SSii S 200 
m*2f Of Ail ^ 800m£2| ^^g^Oil ^fSfH 5^§& SyafaCf. 

s^is oi ae ai, ssss s 200^21 ofAiie 6oo^oii imn 5mm& is»ao. ssif 01 aa ae. ois ofabss 

ilfi S 100m£0il g6HS m, SOil §5H£)X| OiaefaCh ^CH& Ol^lOil OfAiiE 1.0iS ¥Jf5f01 CfAl A| 

a^. iss otae ai, 01 §211 s 50^21 oii^m 60^2j ^^g^oii mmmsiQ. 

o\f, sa oii&ssi atm^oii ^xi sf^ ¥§8 oi as as, ois ofAiigo^ Aii^moi 24Ai^eei- seei^macf. 

\ 
1 

t 

s 
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n*ii e»s mow geHsm, s chi ^xi ¥^ 3 31*21 sa^a^ii ¥3i»oi g*38i gaui^ci. oi g°«oii, g°« ¥11121 5 

SHSSfe ¥H|g iffe THFg 2£&>i6l3il C|g. (MIES 2AIZJ ^^OilAi S3|*&Aia ^ aSHOil/d 12AIZ_^oh s ^ 

6^ ^ ^§ &EH2J «EH2! ^5Hdl¥[7]ljg £2*CK4*g: 20%). 

1 KNMR(D 2 0/CF 3 COOD/D2 SO4 , 500MHz): 6 4.29(d. 14H. J=15.5Hz). 5.60(s. 14H). 5.91 (d, 14H, J=15.5Hz) 
13 "6 NMR(D 2 0/CF 3 COOD/D 2 S04. 125MHz): 6 56.5. 75.2. 160.2 
S^W 3. 121 ¥^dl¥S(n=8. X=0. R, . R 2 =H)2J 

aijjsi xii^g 

y# Maf^BOil ^£13^^ 5.68g3f 9M #tf 4^2" 20^M SH. Oil 70*CCHI A1 30BSe SISmaCh 0\0\M, &J\ a Ji SBgOII 5ii 

bisie 7.o^s v^ana 75icojiAH 24Aiasa memsch 

&!§ SITS Oil M 100m*M S|*!Am Cl§, 0| 6X: LHXI *J£0|1A1 12A|Zh UiXI 3^e^ fi^Sm ^§ &EH2J ^5Htil^[8]ij 

i^CK^i: 10%). 

nasi 

^-i M^^BOil 5.68g2f SM^QISIH 7.0m*M OIS 70 1C Oil AH 30^g°h ZL&mRO. OIOUH. £>0| SSSOII 1.0 

r^e ¥3* SHI 751C Oil AH 30SS2!" CH B^S^a. 

«i4oi sssis y§ g^oi ^chxi^/h a»aaa. 201*1 mm awaiiee^ m^m^w m\ § m a§. ^ah ^g^s^sa. 

^{S IISI g»0|| 1 1M »ti 4=§^ 10m£M 80*0 Oil AH 12A|2i^^ 2S[6f2ia. 

m\ y§ essoii e ioom«g jmo\ m^M?i am, ^^oiiah i2aizj- mxi asss* easta ^ ^§ ^0121 ¥3itii¥[8]s« ^sm(^ 

8:|lO%). 

j 

5.68g. SSSGII8IE 10.0m«, Sfi Stf 1.0ml« »»» CII, 01 M 1 1 5 "C Oil AH 12AISS& ^Al^Ch 

#31 £^£j£AH Hxll SBOI «SS&Ch 01 2x11 H OhAil^HS ^| SJ & cm, 01 B ^AH 2x11 SHJM 

Oil flOM 4=§5« 1CMM ^8fO| 80TC0ilAj 12AISSS i^Q^a. 

^§ 150m*2J SOil ^A|Z! Qfg, *J ^ Oil AH 12 A| Zl UiX| 3^^^ S^5[S ¥±» ^S^EHeJ ¥^b|^[8]^M 10 

%)j 

1 HVNMR(D 2 0/CF 3 COOD/D 2 S04. 500MHz): 6 4.28(d. 1 6H, J=15.5Hz), 5.60(s. 14H). 5.93(d. 16H. J=15.5Hz) 

13 b NMR(D 2 0/CF 3 COOD/D 2 S0 4 . 125MHz): 6 57.6. 75.9. 160.5 

E^OII 1-3011 ©El XII ^9 ^^dl¥^ ^SxllSI ^§ X>d ^^ISi OlgQfOj ^21§^o«, ^ h ^2j Xd ^§ £ 3-5 

Oil|4Efy W2f ^Cf. 

ttf dl 4. Sf^l^ 12] ¥^bl^H(n=6. X=0, R, . R 2 =H)H| SIS 
Hl|2| X-ll^^S 

&[§ SEI^aOil ^ai3^^ 5.68g2l 9M 20m*M &H. 0|g 70 1C Oil AH 30^§^ HSmsa. 01 CH Ad . ^^1 ^l^sOil 51^ 

QlSlE 7.0m*m ¥DmH 75"C0ilAi 24A|^oh jn^o^CI. 

k 

&y\ ^§ s^eoii e 20Om«M §i^Am cn. opioii ou-iie i.om ¥^i-moi §211 s^ai^p. ^oi^i ssn oji^^ am. 01 set 

e 200m«2f OUil^ 800^2J ^^g^Oil 5^§2^ H2^5^Cf. 

01 Cfl, 01 M M 200m«2f Of All ^ 600m«£j ^trg^Oll imO\ 5^§^ iQ^S^O. 

^cii2 g^ii o\i%m Qm, m&mm m 200^21 ouii^ 600^011 ^hrnn sm^si B^sf^a. ssit oj^Eh a§, 01 m ouhie° 
skai»oi 24Aiev=eh 2S25Bfsa. 

^Il lilt M 100^011 geHtl: Cm. SCHI gaHSXl 0\3\m Om,0\m 0\ Aliens Ai|S|6K)l 24A|2^2h 2g21^5f0| H 

m^EHei ^9ibi¥[6]^e ^^at^e: 50%). 

^4 M^^BOil ^E.|3¥^ 5.68g3f 5M^Q|81E 7.0r^M &H, OIM 70"C01I/H 30M§^ 0ICHA1. ^^1 ^§ &mmO\\ 1.0 

m<f ¥^SH» 75TC01IA1 30M^^ CH ia»20. 

&[4oi y§ g^jOl ^OiXI^Ai ^sf£12ia. £CH£! MO^AH^o^ j«5§^| AllSti: QI, &AH Qg^SS^Cf. 

^^oii 11M »^ ^m 0 -^ ^omtm imn 8o*coiiah i2Aiasa jubsbq. 

S^eOil M 200 n^g 9^5^01 sj^Alfj a§, O^AIIE 1.0IB g^Al^P. ^Oi^i SSfl 0136 Cfs. g 

200f^2f OU-ilE 800m«21 ^^g^Oll 5^§2f 1^5fSa. 
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£CH£! 0\D\m OB, §211 § 200^21 Oh All ^ 600m* Oil 5^§e* B^maC*. SSii 012}^ Cfg. 01 M OhAil^o 

£|«ai»0| 24 A | Zi- eel" 5!g258fSD. 

&3i ^nme e ioom*oii §6H§h a§, mow gaiiaxi &g ocas as. o\m oimm°s. M\mmo\ 24ai»ss!- aszismoi °a« 2 
a & eh 2i ^3immi6]mm siacK^e: 50%). 

XII 3 2j XJI^^S 

Ii&B«3|0|| §£13^8 5.68g. SM^QiaiE 8.0m*. 1.0n*B ^tJeh DM, 0IM 115TC0II/H 12A|2*goj. y^AI^Cf. 

&3i ysoi sseis/h 2x11 sgjoi n^sao. 01 nn\ m^m o^i^os «aie a§, 01 ■ &ah ssa^mao. 12*11 mmm 
011 ^om ^m<% ^o™tm ?mo\ soroiiAi i2Ai^e^ jaemach 

&ii ye itii 200^21 mow m^M?i am, oih\b 1.0m imo\ §211 aaAiaa. ^01*1 sage oiasui 01 m 200 

m*2l 0^1 B 800m«2j g&S^OII jaBhWaCK 

^6l5J §211 CIs, SSii 8 200m* 2| 0[M\B 600^011 5>SH2 5^e& ^£39 SSii 01 3 S Cfi, 01 H 0^IE° 

S|iia|8K)| 24A|2*S2!- 2§2^efaa. 

&h m&mm m ioom«oii §6H^ am. mow eeHsixi sjg ¥^e o\^m am.o\m en Aliens m\^b\o\ 24Ai2me* asassK* ^ n 

M :&EH2i ^5HUi^[6]iye ^2iCK^§: 50%). 

l HNMR(D 2 0/CF 3 COOD/D 2 S04. 500MHz): 6 4.31(d, 1 2H, J=1 5.5Hz), 5.59(s, 12H), 5.87(d, 1 2H, J=15.5Hz) 
13 £ NMR(D 2 0/CF 3 COOD/D 2 S0 4 , 125MHz): 6 55.3, 74.2, 160.0 
mpOM 5. sf«f^i 121 ¥5Hdl¥^(n=5 U1XI 20. X=0. R, . R 2 =H)2| MS: 

f: 

9M)#<M- 4=^5" 20^011 = 5.68gM ¥3h»0l 70'CCHIAl layStaCh 0| »S gSMOll SeSTQISIH 7.0m*M 5*SK)1 70-75t01IAH 24 

A|?iSB 2£[6^Cf. 

i 

n h, ye ^mmm 95-100^^. m&M i2Aiziey ch my^sm. oichai, oi ye ^umoii m sor^m imo\ m^Mii am, omis 
1.91 jhsoi usii aasao. 201*1 ssii ouii^e cm, 24Aiasa asshoi noi 5 lhxi 2021 ^m^m 

mk m®mm SaCh OI OH n=5 21 ¥5Hbl¥i! ^SExllfe: 15%, n=621 ¥5Hb|^i! f^SSIIfe: 50 %, n=72J ¥?1bl¥i! SEHfc 20 %, n=821 
¥=Hd|^Pij ^IWbz 10 %, n-9-2021 ¥^b|^^ 5 %SCf. 

mil^^m 5.68g0il 8m*fi V^hsKX 75 °C Oil AH 20^21 jSB»aO. 

i 

n^, ^^i ^e st^Moii 12M 4=e^i M*tm ^imn, 70 uixi 751021 ^seoiiai 3ose^ mymaa. yeoi ^§93 yee^oi 5 
«|iaAi ^01 ao. £oi£! o^ieo^ am. o\m ^ah ^sei^^aa. 

^GH& 2X1 »ttS0|| 11M2J 4=g^l 18m*M Cfs, 80t)0ilAi 12AISS&!- n0| 5 UIXI 2021 ^^bl¥^ ^£xllM21 SSg 

Miksia. 01 (EH n=5 21 ^SE^fe 15%, n=62! ^SXllfe 50 %, n=721 ¥^bl¥^ ^£xll^ 20 %, n=821 ¥^bl¥^ 

S^Xll^ 10 %, n=9-202! ¥^|bl¥l ^£xjl^ 5 %S2Q. 

jqi3;2j xiis^g 

ni^ye^lOll 5.68g, SM^QISIH 10.0^, 2el 1.0m£g QI, OIS 1 1 5"C CHI AH 12AI2t§2h &.^AI^CI. 

i 

yeoi sfi^B, 2xii s^oi m&s\?ia. oi nxii ggre §i ohAne°s Afi^j& cii, oim ^ah ssei^shaa. 2x1 
mnoM m& ^m<% io^m ^i-ai-oi 80'coiiah i2ai^^2.^ nys^oi n oi 5 mxi 2021 ^di^ii ^-^xwmsi mmmm 22m. 01 ieh n-521 ¥ 

5H til ¥ii ^Exllfe 15%, n=62i ¥3ibl¥^ ^£xll^ 50 %, n=721 ¥?1til¥^ #£xll*ir 20 %, n=821 ¥^tll¥^ SSxIlfe 10 %, n-9~2021 

¥|ibi¥^ ^^m~ 5%aa. 

&^0ll 1-521 #A^ ^SOII CLfdf SPI sh&gM ^, 
n=8, X=0, R, =011 B 51. R 2 =^££i ¥^ibl¥^ SUTM, 
n=J. X=0. R|=0fl«3| ( R 2 =^4:2i ¥^bl¥^ 9Bg, 
n=6, X=0, R»=H^^^I, R 2 =4^4:21 ¥3ibl¥^ sflfM, 
n=|, X=0. Ri =0liHsig5|. R 2 =^^2i ^^bl^^ s\mm, 
n=t X=0. Ri =¥151, R 2 =4-4:21 ¥3ibl^^ SUTM. 
n=|, X=0. R,=0|^¥^51. R 2 =4=^21 ^3ib\^M mmm, 
n=|, X=0. R, =Ei^¥15|, R 2 =^^ei ¥^bl¥i! SUfM. 
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n=<3; X=O t 


Ri 


; =2iiy^i. R 2 =^±ei mmw. 


n=0, XO, 


R. 


=HiejiPi, r 2 =4>±£! siife, 


n=Q, XO, 


Ri 


= ^^, r 2 =ojiipi2i ^di^n ®&m, 


n=6. X=0, 
* 


Ri 


=^±, R 2 =H^^^iei ^^bi^^ s*»g. 


i 

n =6. X=0, 

r 


Ri 


=4*±. R 2 =niiy^iei ¥5Hdi¥i* »t*g. 


n=|, X=0. 


R» 


=4>£. R 2 =^BIM^^0il^^|oi ^BHdl^i! IH^i, 


n=7, X=0. 


Ri 


=4-4:. R 2 =MaiM^2si0iliPiei ¥5Hd!¥il sltm, 


n=6, X=0. 


Ri 


= 4^. R 2 =^£IM¥S^miy^|oi ¥3Hdl¥il slim. 


n=6, X=0. 


Ri 


=4=^, R 2 -a,a,a-Me.!M¥^^M¥^^iei ¥^dl¥^ sf^M, 


n=6, X=0, 


Ri 


=0iliPI. R 2 =CHIIPI2i ^dl^il sfim, 


n=f , X=0, 


Ri 


=01IIPI, R 2 =HsiiOI2] ¥5Hdl¥i! slim, 


n=6, X=0, 


Ri 


=oiiiPi, R 2 =oiiy:H2! ¥5Hai^§J mmm, 


n=|, X=G, 


Ri 


=011 BPI. R 2 =^aiMs^0iliPI£I ¥3idl^^ sffi, 


n =e t x=o, 


Ri 


= 0IIIPI, R 2 =^aiM^2siDtliPI°i =*?1d|ipi! *li,^, 


n=$. X-O. 


Ri 




n=h, X=0, 


Ri 




&t$(MI 6. asr&J 121 =*5Hdl^i!(n=5, X=S, R, , R 2 =H)2| 



m&^mm mmm (a)(x=s)m A\mmtz Jjismn^, trgoii 1 nf e^e msoii a>£i ^Aimoi s^maa. 

&4oii 7. sf^A' 12] ¥5Hdl¥i!(n=7, X=S, Ri . R 2 =H)2| 

cijAi §f^e (A)(x=sm Af§8f^ Mwm^, m&ou 221- m^^i nt&ow ai£i ^ ai si 01 E^^sa. 

B^OU 8. 121 ¥5Hdl¥il(n=8, X=S. R, , R 2 =H)2j »|S 

ell3¥§! »&g (A)(X=S)M Afgsf^ *H21S|I2i=, &SOII 3j& mm& 3213011 (II £1 ^AI6K)j 
8^011 9. sl^±J 12] ¥5idl¥^(n=6, X=S, R, . R 2 =H)2J *||3E 

r 

ch<m §}mm (A)(x=s)g Misffe sis aisiem^, irgoii 421 e^st uf§oii aiai ^ aisioi i^sista. 

S^OII 10. SW^i 121 ¥5Hdl¥i!(n=5 UIXI 20. X=S. Ri , R 2 =H)2j *||£ 

Cfl£J sl&g (A)(X=S)B AlgSlfe ®&(A\ 52* §gi& HI § Oil ©El ^A|8|01 ^if l^sf^a. 

£PI StgOll 1-5011 CUE ¥^dl¥^ ^E*1IM2| ^}|gS sUfM *MHM2| ?{S|01 8PI ^Si SSISCK 
MAIM 1 

D|*!e £ilE(Oirect Red) 5B( A| dK^FOPI (Ciba-GeigyAO 30mge M 150m£0j| g6HmOj ^^l gg 4-g^M ^d|8^C|. 0| ^^l S 
S ^ge»2i Cfg, CO Oil ¥3id|^[7]^ 150mge ¥^F6h01 30^^^ Jn^Sf^Cf. 

S^S 012I& Cf§, Oj^HI ¥9id|¥[7]^^ xHdiafXI 8^8 §^011 CHSK* ^5|2J XfS]^ ±™^m ^2iCf. ^^21 

Oil fcHmOi Amax=510nm01IAH2| B^/dPIM ^§m^Cf. 

^4 mat, ¥^di^(7]^si xnaimxi a^^ §^2j m&H\J\$=: 1 .43012. ^mmmm^ xnej^ g^2i s^aipi^ 2.37xio -2 oisaa. obi- 

AH >¥5Hdl¥[7]i!OI SSI §£M §^^01 UB^ Ra 1.7%aC[. 

R=|(¥^d|¥[7]^^ XHEI^ *S g^2] S»AIPI)x100}/(^bl¥[7]SS X-iaiSPI 01221 gg g^2J S^AIPI) 

se4. ¥ia ^aoii fas} ^Aimsi, gs2i e^o^e ^di si 01 2t3t2i xf2j<M a 4- ^§§1 SSiCI. 3 ^Hl^ S 1(HI u 

ElllHSia. AlgS SSb £|OHE|« M^(Reactive Blue) HE-G(S£1 Co.). ^sifiliy d|0IM 5! (Direct Soiophenyl Violet) 4BL(A|dl 

-PfOPIAh), dl^EI" Uldl I¥ OIIOISI-OI-S 150(Reactive Navy Blue HE-R 150)(321 Co.). Cl^m^ i¥2 0|-3(Oisperse Yellow E-3)( 
LGlCo.). a±W± Eim Oil ^- XI ^(Disperse T/Q Blue S-GL)(LG Co.). 2^XI El X\ ^(Orange TGL)(A|d*-^|0PIA|)0l2ia. 

I 

[Hp] 

f 
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ai3ESI At 


A, max (nm) 


At|9| 




R (%) 


Direct Red 5B 


A|dH?K>PI 


510 


1.43 


2.37x10"* 


1.7 


Re^artivp Blue 
Hf-G 


sei 


626 


1.13 


3.93x10"' 


0.3 




662 


1.18 


3.77x1 0'* 


Direct Solophenyl 
Violet 4BL 


Aldh-OhOPi 




O 77Q 


9.74x1 0~° 


1.3 


Reactive Navy Blue 
H(t-R 150 




609 


0.262 


1.57x10"° 


0.6 


Disperse Yellow 
Ei3 


LG 


429 


0.774 


2.33x10"* 


3.0 


Disperse T/Q Blue 
s4gl 200 


LG 


776 


0.386 


3.25x10"° 


0.8 


Orknge TGL 


AlbH^OPI 


419 


0.161 


8.69x1 0" 3 


5.4 



I 

2 

^liH|P[7]t! 150mg CH£! ^:Hbl^[7]i) 80mg» ¥3Hdl¥[8]i! 70mg°l mmmm Af§g 51 S XilSie^fe. P*je a|c( D j rec t R 

edf 5B(Alt»-;>K)PIAng Mg§t £A|0|| 13» ggjtt gJgOII d>£t ^A|SK» ^91dl¥[7]§a ^?1bl¥[8]g°j §i§5 ^ xHEIS^I 8f£ 
g^Oil CHSfO) 2t^2J »2)<m S4= ieiigl ^StCI. 3|2|21 geiJOl CHol-CH \jnax=510nm0|| A<°| SS/dPIM ^SShaCJ. 

22f, ^31dl¥[7]ia ¥?1HI¥1[8]2J §lf§£ xH£|ShX| 8*8 g^21 SgAfPlfe 1.43 ¥?1HI¥[7]aa ^^H|^i![8]2| §S 
gf. §^Si ggAIPIfe 2.02 x10" 2 0ISICK W&H RS 1.4%aCh 

^sb sygoii toy ^Aims, a^s gssj &aisK)j 2*2*21 ss S4= ^siigi saa. n safe a 2011 uaua 

I 





Xil^liAt 


Amax (n 
m) 


?! 


x^^\ ^ mmn\ 


R (%) 


Direct Red 5B 




510 


1.43 


2.02x10'* 


1.4 


Reactive Blue 

Hf:-G 




626 


1.13 


3.89x1 0" 3 


0.3 




662 


1.18 


3.86x1 0" 3 


Direct Solophenyl 
Violet 4BL 


AldH^OPi 


546 


0.779 


9.11x10"° 


1.2 


Reactive Navy Blue 
HE-R 150 


32J 


609 


0.262 


1.48x10" a 


0.6 


Disperse Yellow 

E43 


LG 


429 


0.774 


2.35x10"* 


3.0 


"Disperse T/Q Blue 
S-fGL 200 


LG 


776 


0.386 


3.27x10"° 


0.8 


Ofenge TGL 


AlbH^OPI 


419 


0.161 


8.78x1 0" 3 


5.5 



^ixlOjl 3 

^kv\^[im aid ti^ 011 soil m& x-ii^q noi 5 mxi 2021 ¥5Hdi^i! &^mm°\ gtif ajsb msimn^, ^31 P^IM eilH 

(Direct Red) 5B(MU\-D\0\D\ A\)M ^AlOjl 13* £TS0il MMB[0\ n0| 5 LHXI 2021 ¥^bl¥H ^£*IIM°] ^UM^ xHEi^ 

s^h^ n0 | 5 mxi 2021 z^mmsi mmm^ nz\ mx\ %s ^o\\ ciimoi a^si xi2\& ^^§§ awsi m 

™§\ m\0\ Amax=510nmOIIA^ B&MWm 

^nh ^^di¥^' ^txiiesj ^tre^ xiaimxi g^si a^Aipib 1.430m, ^se*iim3 ^mm^ xwm is 

AJlflfe 2.75x10" 2 OlSiD. HI-2IAH Rg 1.9%&Ch 

?l|f S^th ^^01! a>£l *JAI6f£|, Af§9 ^EI5K)4 XF^l^l MS ^?!)§gi £2*^, 3 §PI S 3 Oil UEj- 

LH^O. 01 (IH MgS ^AIOII 1» §i5fa. 



[£|3] 







Am ax (n 
m) 






R (%) 


Di/ect Red 5B 


AlbH^OPI 


510 


1.43 


2.75x1 0^ 2 


1.9 


Reactive Blue 

h4-g 

I 


3 21 


626 


1.13 


3.90x10"° 


0.3 




662 | 1.18 1 3.80x10"° 



5 
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Direct Solophenyl 


AlbK^OPI 


546 


0.779 


9.24x10- 3 


1.2 


Reactive Navy Blue 




609 


0.262 


1.31x10" J 


0.5 


Disperse Yellow 

C ; O 


LG 


429 


0.774 


2.18x10"' 


2.8 


Di'qnprcfi T/O RIlJP 

S4GL 200 


LG 


776 


0.386 


3.47x10"° 


0.9 


O^nge TGL 




419 


0.161 


7.22x1 0 _J 


4.5 



012} aoi. &D\ ^AIOII 1-2£¥H. 1,^011 1-3011 0}^ ^3Hb|^§i 
f ^eJi 4^ 2A2tCf. 



soil ^o^^ zta ^igsi jh^s^ sa:>> ?^sk}^ 



SEfc. HD\ H MOW 3££¥EI. ft £011 5011 Cf£f XII3SS n0| 5 mil 20 el ^Util^M MOil ^Oh&fe ^ISSi JO 

Si Oil 910\M, mgOH 1-3011 Q>E ^^HI¥H ^SExUMi §§&[ 4=^M UEffcWQ^ 51M S 4= 2i2tCI. 01 HS AFAIS¥H ttgOII 
50i{ D>£f Xll^a nOI 5 LUXI 20 °i ^5Hbl¥ii ^£XllM2J 2*2*21 ¥3lbl¥B S?£*ilgS SSimXI XI D\ Si^ 

(Dl^Oil i*&0il 1-3011 ¥5Hbl^i* ^ExilM AfSS 3^2f 0151 ©KM ^1 blgM 4- 2J2*D. 



o^a, 6PI 1-10011 ^3Hbl^§{ S£«IS£ 

s?i ?iaFOj 6^i fwaa. ° 

AlllOII 4. 



i^i d\x\h 2i oi ^^i ti5i2§ ms^ee oim ^ 9i^m am 



°2?6-blrM4,5-Cl5|B^-1H-0|0IPg-2-SnUHI^ PSIHSMSBfOlE 5.80 mgi ^5Hb|^[8]ii 5.0 mgi 



I0II ^OIE OieHI 2:1 S 



o 1 ^ NMR(D 2 0, 500MHz): 6 4.21(d. 16H, J=15.5Hz), 4.37-4.41 (m, 16H), 5.51 (s, 16H), 5.75{d, 16H, J=15.5Hz), 6.91(d, 4H, J=8.6Hz), 7 

24(s. 4H), 7.38(d. 2H. 8.6Hz) 

f 

o^A|0j|5. 

oAlblMS! EI|e^siESMS2}0|H(1 f 4 f 7.10-EI|esfO^AIMS£ai^ Ell ^ g}5| ESM^fifOI^) 120.0 mgi ¥3Hbl¥[8]il 100.0 mg^ S 

on ^om, * ^^di^[8]^ rn^ow Moim&i EmeieiE^e^oiE^ 1 ^xf lhss uiss&moi ¥^ f^ei 

o '(H NMR(D 2 0, 500MHz): 6 2.67(s, 16H), 4.33(d, 16H, J=15.5Hz), 5.64(s, 16H). 5.84(d, 16H, J=15.5Hz) 

tf'|lM 6. 

o4o\m^ EI|e^8|H£MS£*0IE(1 ,4,8,1 1-aiMy0WAIMSSIMe}QI^ Eii^afs|E^e^£IO|H) 13.0 mgi ¥^bl^[8]^ 10.0 mgM P 
Oil koiH, Dtmm ^ »*I»B AWIM2! Eil^siE^M^OIH^ LH5@ ^§01 £j££J&Ch 

o } h NMR(D 2 0, 500MHz): 6 1.76(m, 4H). 2.41 (s. 8H), 2.63(m, 8H). 4.30(d, 16H, J=15.5Hz), 5.58(s, 16H), 5.81<d, 16H, J=15.5Hz) 

I 

o^AIOII 7. 

°4omi^oha^E*e! eiE^M^dfoi^ 24.2 mgi ¥^di^m§i 50.0 mge mchi ^oin. oi g^oii oiie§e ^^skx i-omiico^et&ei 

GI^SBSEKME:?!- ¥3ibl^[7]^0ll LUSQ S S2i £*&Ch 

0 1 |h NMR(D 2 0, 500MHz): 6 1 .00(d. 3H), 1.26(s, 6H), 1 .30(d. 3H), 1.56 (s. 3H), 4.35(dd, 14H. J=36.7Hz), 5.65(s. 14H). 5.88(d. 16H, J= 
15feHz) 

o^-AIOII 8. 

o2/6-bll^(4,5-P6IES-1H-0|Gia^-2-^)UH^ei C|5|H^ M^2I0|E 4.35 mgi ^5Hd|^[7]i! 5.0 mgM MOII ^Oj 0IM2i 1:1 si± 

ei^i^e mmnw %m ^ xpi ^^^s ^eim^a. 

0 1 I NMR(D 2 0, 500MHz): 6 4.21 (d f 14H, J=15.5Hz), 4.35(s, 8H). 5.49(s, 14H), 5.72(d, 14H. J=15.5Hz), 6.91 (d. 4H. J=8.6Hz), 7.24(d. 2 
H. p=8.2Hz). 7.60(s, 2H), 7.60(d, 2H. J=8.2Hz) 

^aioii 4-8^ *^oji 1-10011 mm ^mmm &^mmm ?i£i &i\mm nam Maeim ci^ oia^ ^^ie§a ^s, sai, 

ofiSffi, fetPI E^Oil 1-10011 CCfE ¥3ibl¥^ ^£^IM°J if gJ^POII ¥01^: 331 ^IXfSOl ?lzl8H2 SiCHAH ^61 ^2B^M E OIBOIU 

a* ^loie^i fii^E^ sfee oi m 4= 9io. o\m o\gmo\ ¥^bi¥^ ^e^im oig& ^oib °jsh oib ^aisahhj e 



Al Oil 9. 



4-2f 5i^f ¥E|b| 1:1 ^U|8f01 ¥3ibl¥[5]^e 1.0 mM ^SE^ S.^H. S"2fe 01 BUI djg, U^M, ^M2J 

QI^M^I 4^g^e 20.0 mMS ^blof^Cf. 0*0l3S«(MicroCal)Af2| MO|El-0*0|EJM|(VP-ITC) Q*0|asaS£IOIEI» OlgSFOj a« 

#1 



? ~ ^se^ch n mi ¥^bi¥[5]^g o J2s oi 5.4 x io 3 m _1 , die ^oi^a 3.3 x 10 2 



2081 
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j . _ . 

1 ' M 



h 

-\l U^M S0|g3f4.5x 10 3 M~ 1 , ItB ^Ol^^ 2.6 x 10 4 M"' 21 g& &4=^ aV8fS[Q. 01 21 301 ¥3Htil¥[5]^^ VttBI 0|£M 
^|meh^o^ g 0«n t oh 2fe oi^OII CH6H Ai£ S&S IT 6fE^ OIM 01821 M§!^2J ±±a 4* 21 D iff 51 M 4= SIBO. 

m\ mgou 1-5011 me ¥t^x\\mo\ °>wm saaiss 4>#s ^ 9imm mw&j\ %mo\ sg^fei M±m&&(c\sp\at\n)m oig, 

o^AIOll 10. 

oAlk-Ue^^Oil^^CIO^^^(ll) 2.0 mgUr ^5Hbl^[8]i! 2.0 mg^ MOW 0I5°| 2:1 ^IfXIPr «i J}D\ ^e!M£J£ 

o 1 ii NMR(D 2 O f 500MHz): 6 2.63(m, 16H), 4.26-4.29(m, 16H), 5.56-5.65(m, 16H), 5.81 -5.87(m, 16H) 

o^jbi »«oii 1-5011 cEfE ^5HHi¥ii ^£*iieoi omiin^^ ei^si s^is suf^o^ ei xi & 4* 9imm MmsLii mmo\ b[d\ ^mm m^m 

I 

°S.M0\\ 11. 

I 

o^Dl 5.0 mM°J 0HH bhOie^S! PBS&0IHSI D20§™3|- 5.0 mM2i E1££!S| D 2 Og^lS ^bl^CK 2* 0.25 mL2l ^3ibl¥[8]^ 
2.llmgM ^&§> ^ 3^612 AH 2¥ ^OIB 1*:^ §°-»2^ S6*aCL SjXPI Oil S b r 0|M^2!, El^<M, ^5Hb!^[8]i^2| 

o 1 $ NMR(D 2 0, 500MHz): 6 2.84(broad m, 2H). 4.10(broad t, 1H), 4.29(d. 16H, J=15.5Hz), 4.63(s. 6H), 5.59(s. 16H), 5.83(d. 16H, J=15 
.5Hz), 6.22 (broad s, 2H), 6.77(broad d, 2H), 7.37(broad d, 4H), 8.84(d, 4H, J=6.0Hz) 

o^AIOlj 12 

o^£3t 5.0 mM21 01! I! bhOIM^SI PSSfirOIHSI D 2 Om^ 5.0 mM2i M^!£&2| D 2 Og^M SH|»Ck ^ g^j 0.25 mL2f ^5Hdl^[8] 
H.;2.1 mge ^ ^Sr£AH 2¥ ^012! g™o^ SSrSlI}. i§ A^E^og CHI & brOI^SE!, ¥5Hb|¥[8 

IffS] 1:1:1 **B»:?J §£Q 21 ^eimaCI. 

o 1 k NMR(D 2 O, 500MHz): 6 3.30(broad m, 2H), 4.28(d. 16H, J=15.5Hz), 4.57 (s, 6H), 5.57(s. 16H), 5.81 (d ( 16H, J=15.5Hz), 6.16(broad 
s, -JH), 6.22(broad s, 1H), 6.40(broad s, 1H), 6.82(broad s. 1H), 7.01 (broad s, 4H), 7.21 (broad s, 1H), 8.64(broad s, 4H) 

o^AIOil 13. 

o^Jl 5.0 mM2J CHI S bl-Olg^Si PSSE*0|H2| D 2 0 g^Ur 5.0 mM2J E1°]£J D20g^S Sb|§*P. 3* §oh 0 .25 ml_2j- ¥^b|^[8]^ 2 

.1 horn mmm m nm^&M ^oie §°^2^ ^m^a. ^if^i ^mie^o^ chi ^ b r ois^si, a ei , ^bi¥[8]u°i 1: 

1 Hz NMR(0 2 O, 500MHz): 6 1.67(s, 3H), 4.24(d. 16H, J=15.5Hz), 4.55(s. 6H), 5.55(s, 16H), 5.77(d, 16H, J=15.5Hz), 7.19(s, 1H), 7.55(br 
oaa s, 4H). 8.76(broad s, 4H) 

m\ mmo\\ 11-1 3^ &d\ »&m i-5oij mm ^diw^m &^mmo\ mimm iwn zitz owi^^a eisj ai^si spi 

SpH^^ 4= 2iD 

^|l tr^Oll 1-5011 CTie ¥5Hdl¥i! ^£x1jg0| §^^t^ 4^ MOPI ^loFOl OMUf ^§1 SmSQ. 

^A|0j| 14. 

orf^X1|oi CHI ^ brOIS^Si Cie^£f01H(^S: Hf El ^(paraquat)) ^E^r 5.0 mM D 2 0 g^Oll ¥31bl¥[8]^M S^SK)I 01^21 1:1 ^ITxIl 
o 1 A NMR<D 2 0, 500MHz): 6 4.24(d. 16H. J=15.5Hz), 4.74(s, 6H). 5.55(s, 16H), 5.78(d, 16H, J = 15.5Hz), 7.68(broad, 4H). 8.78(broad, 4 
^AIOII 14^¥EH ^5Hbl¥H ^^^IMM 11 M M 5t ^#6fe ^^011 Af§i 4= SOj ^ffl 0>£rAi fe^, IfSM. E^IUfe 

1 

Ol4 h 01IAH df2| ^01, g ^SOll Ire sf^^! 12] ^5Hb|^^ ^^Xll^ X^r 021 3?, S f W^dj S^OIBOI ^JH S HH §^ pH 

^EHOilAi MOll ^§ pHOllAH ^^ISSSf ofe ^ii ^IIH 9XO. X^r S, NHOI^U. Ri SE^ R 2 

'i 

20p737T6 T4 
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Zl W#2| gX|£ ^^^I2J S^Oil^ ^5|gOHOII S6HS^ £HS 5tX|I2 2101 Cf^ ^5Hbl^ii ^££11011 dlSKX §§S?1^ ^Q. EE a!: Of^t!; 

^f#2i bjim 3*fe mmmm m¥ esoii ssi 4- sis onjei, 01 simile gj^poii ^01^ gji ^xfeoi ^xiam vloim m 

81 0|g t grf* 01^, ^25[f £ ^5| ^11 01 M 4- 2LC}. bF2f IT£ ^S2^ ^OlgW ^ ^§2] 

¥5Hbl¥i! ^£31^ 3 §1^0^} OH^ §g?]5fC[. SEth, ^ ^SOil EQ-E ¥5idl¥H ^£*II2J XH£^S£ th^s^P^ §0|8t°^ ^23° 
-S£H§^#0l ^55iC[. DEI3 01 HI3E&S0II 0}s^ f nOI 5 LHXI 202! ¥5idl¥i! ^ExilS ^ ^d(6Hy 4= 21 ft £2f OfUdf, nOI 5 UIXI 
20&1 ^5Hdl^ii ^ExIieeOilAl 2 01^21 ^5Hdl¥i! ^£xllM 8^8H1 i^ii 2g 4* &Ch OI£i& ¥51dl^i! ^£*IIM21 

iftis m^ms\ ^5igg m^\, g^oii ^oi- g^2j mix, ^ai-^ bii:m§lh2] a ah* e^^^^i xiix, sj^sfe^, oi^e^. m± 
6ti*m, m&mm enf Be Quisg^nsi ^ xii:h, xo, ^ ai4> ^ jhh^ 1914=21 ^ b*«, oie, ^^io^°i# se^ 

OKHIt^HI □ ^££11, ^^g^lM 21 XI Sfe £1A1, BBSI ^ SEfe Sf^EI §5^ 0ISM 21X|8fi= Ql A^g£|{= £!Ai, IQ^Xf 85^1, 
S^tH, U^r eOlflU 3M#3 XII2tt HJI21 a^fl. feQfSJ 85HBI, 2jefMXII^A| 85*X||. 2*8 ^Slxi IBii SI ^ffiHiei »BS2| 

^ai » an. Bscusnams saa, 5ia gaiatsi S5na. »*»»g ^oh. eon ^g^a^a. d&eiai. sekhi hiais ahpfxi 

CH!= &5H1S HI£S SExllBSI iiii HCH^. Ahg8h2. ^5Hdl¥i! ^SExllS XxIXI B<»£ 

3*11321 SOIt AH OH^ #£1 8^°S §S^!2? QH^ #gS>Cf. 



(5?.) §^2] g^i 

mpm 1. 

§f^*j 1S SA|£li= ¥31B|i 

I' 

I 



X 

-N N-CHR 2 

-N N — CHR 2 
II 
X 



«3l*|g. O, S SE^ NH0I3, 

| 

Ri"S» R 2 ^ AH^OIJ a^lSlOl 4=db, C1-C302I »B3|, C1-C302J ttdliy^l, C1-C302J »3iy^l, C1-C302j SSEIS^I, C1-C302I ^^9^ 
C1-C302I 6fOIE^A|^^^|, C1-C302] STUftlBiPI. C1-C302] i^API, C1-C302J »S»H3| P Ui^L C1-C302J gSO^^I, 
0K21^I. C1-C302^ O^linSra^l. dlxli^^ C5-C302] A^OIBSttU^I SE^ dll Eil^^XfM 3J2 21^ C4-C302I AJ0I«S»H5|. dlxl^S EE 
^^lEil^^X^M ^fX|3 ^^4= 6 LHXI 302J 0f^9|^ 0|¥CH& ^H^¥EI 

n§4 LHXI 202J §4^0|H, 

&|n=6^ OH, R, =H, R 2 =H, X^^ 021 S^2f, n=5^ (EH, Ri =CH 3 , R 2 =H. XD[ 02! XHSISCI-. 

ii^ir 2. 

H^SOII 21 CH AH , ^^| R, 01 Oil^^l, 01IIPI, HSg^l, OI^HSH^I, ¥^^l, 0|4:¥^^l t Ei^-¥^^l. JUiy^l SE^ fflBIH^IOIH. 

R 2 ||- 4=£. OIIH^I. HSi^l, miy^l, ^dlMSS0||^9|, eBIB^SSOBBPL m^S^SSfiliy^l SE^ a,a.a-M£IM^SSM¥^^l21 
Sfb sf^<N 12| ¥Xd|¥l SEE XII. 

8^8 3. 

Hlt|»OII 210] AH, t&J\ R, 01 4^^013. 

R 2 9h OIIB^I. WIH^I. H^^^l, ny?l, ^BIM^^OillPl, ^aiM¥2^0ill^l, mei-B¥£SIIII y 51 SE^r a,a,a-§£li^2^i^^(a ( a,a- 
trifluorotolyl)5l21 ^2? 8^ »fl*A| 12| ¥^d|¥^ 

afir 4. 

»l t« Oil 2A01Ai, «5| R, 01 DHB5I0IH, 

R 2 ^ DUB 51, 0HB5I, HSB5I, Biy5|. M£IB££0||fl5l ( M£IM¥SS0IIB5| ( ILf^M^S^nil y 5| SE^ a.a.a M¥^^M^^5| 21 

5l6 ^§2? sf*^ 12J ^^dl^^ ^£»l. 

?' 

5. 

«lt*»0|| 2-lCHAi. X5^ 021 3?. «5| Ri R 2 5^ 2¥ 4=4:0111, nOI 5 SE£r 7 UiXI 2001 51 U, 



SE-i NH SE^ S21 S?, ^51 Ri Hf R 2 5h 



^012, nOI 5 LHXI 2021 51^ IS2S 8^ sf*^ 121 ¥9idl¥^ ^£XII. 



ay»6. 

(a-41) »BB (A) Oil, 0| £f^M (A) 111 5|^o^ mo\ 3 LHXI 7M2J ¥5»»0I ^t^al Cf§, 0(51011 2 LHXI 20M2I BB BQI8IH (B)B 
¥^8^01, 70 LHXI 95"C0||AH BSloffe &51I; ^ 

(bll) ^51 «1§ 95 LHXI 105 1C0II AH 2&l5K)j «imm £1^A|3|^ &5||;g 5S8ffe m^9.^ 8fe »S,^ IS SA|£J^ ^31dl 
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i * 

J HN NH 

|Rr)— f R, 

I HN NH 

5 x 



'"I 



If. 



R 2 



O 
Ji 

(H) 



x 

LI 

-N N-CHR 2 
-N^ ^N-CHR 2 



|X n 
&|l±!g, O, S NHOIH, 

R,bR 2 fe/dS0il 3*3{|2i0| 4=4, C1-C302I 8«OI, C1-C302I C1-C302I S5iy^l, C1-C302I »H C1-C302I tt&3ts 

**|pi. C1-C302] mOIH^AI^^^I, C1-C302J SrUAIH^I, C1-C302J g^API, C1-C302J »S^gJ3|. C1-C302J S^OfSl^l. 

0HB13I. C1-C302J OWIlnBB^I. UlxIffS C5-C302J A10IBS8HU3I SEb «EII£S!»« 3*3 21= C4-C302J AK)IS£»a2l. b|XI»S SE 
hr PEHSSWB ^fXIH 2Ai= §4:4 6 LflX| 302] OH^IS OI¥CH£! tf^SIl. 

i 

ngU LHXI 202] 

st^oii siCHAi, (b-D e^i2j y§ ^nme, 

n(|t 5 LHXI 20 ei ^5Hbl¥li ^£^IMeOilAi tf^iS 2JH 0I&2J &0Se! 2B 6fe 

5 

a^a 8. 

Xjl 61^011 £101 AH , (b-1) &>S ^ jilfMB, 



n=gei ¥3ibl¥l! ^£*II2| 4=M0I 5-30%, n=6£l ¥^bl¥B ^£*II2J 
¥^bl¥i! ^5Ex||2| ^mo\ 2-15%, n=9-20£i ¥^bl^a ^E*II2| A 



SOI 30-70%, n=72I ^31dl¥i! ^£*H2| 4=M0I 5-30%, n=8°! 
101 1-10 %2! »fc gHS. 



Wilson siCHAH, (c-D (b-D B^i2j ^mm mm o\mmo\ maastot 121 ^bi^u ^£*n(n=8)s bji; 
(d4i) sf*^ 121 ¥^bi¥^ ^SE^i(n=8)M M^iany* (c-D &^i2j aatBoii sa- ofx-ii&s *nmo\ m^Mti am, o\m 01 am 01 

Mfe^, Ol M2| (e-1) EMI Oil Ai xnaiSH, <20\& Oj9Ho^«e| gOHM fll^mOi 121 ^9ibl¥i! ^£31(n=9-20)M 

(e-|l) £PI (d-1) 33I2J OiaS £01*! §311 g8HA|34 4=g£ SM°S¥EI 12j ^5Hbl¥i! SE«l(n=5 » 7)M MQil 

a^a 10. 

M9.mo\\ 9X0\M, (e-1) E+^IOilAi lf^A> 12 j ^3ib|¥^ «EH(n=5 §* 7)B QII&S2I S&gOHB 01 g 8*01 sf*^ 12] ¥»bl 
¥f ^£^l(n=5)2f 121 ^^idl^^ ^£^l(n=7)^ 51§ ^§2S ^S. 

S.l 1 * 11- 

mSsron siCHAi, ( a -o 3^121 <^oi, s^, 21^, ofAye^ ^ a«2s oi¥CH3i 22^?ei am 01^0101, eoiu 



«^S12. 

(a-|2) §ff, h e (A)oii, 01 mmm (a) me ^1^°^ »« 0.1 lhxi ibsi 

vifSfOI 70 LHXI 85 -C Oil AH «^A|^ ^ ^EH2| SS»B ^= E+^J: SE 



oisoi sere a§, oi^ioii 2 lhxi 20^21 vitttQisiH (b)i 



(b-t2) m ^EH2i s^aa asti om, o\j\o\\ gaa i§§ }|^°^ »« 3 lhxi 7^21 ¥^hmoi 70 lhxi iostcoiiai 3aa» 

|E+^l:M £§8ffe 5ie IS2^ sf^^i 1^ SA|£|fe ¥^bl¥^ ^£^I2J XHS^S. 

i 
J 

s 

I 



I 

_| 
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\ HN NH 

■• HN NH 

\ v 

3 X 



R 2 



O 
J 

CIO 



x 

— N N — CHR 2 f J 

-N N-CHR 2 j— 1 
X n 



^qi^e, Xl=r O, S SE*=r NHOI H, 

Rib R 2 ^ AH^OJI 2* 31 2101 C1-C302I »H3| f C1-C302J mBVdl\, C1-C302J ^B\^D\, C1-C302J S^EJ£;>|, C1-C302J g^5>^ 

Hk?\, C1-C302] mOIE^AIS^JI, C1-C302J gtfJg C1-C302] S^API, C1 -C302] UM^^I, C1-C302I ^U0\^1D\. 

0\pJ\, C1-C302J O^I^I^I, blxlt^ C5-C302] AK)IMSBS3I SE£r 6||EilS£!#g £*U 2A£f C4-C302] AtOI^^I^I, b|x|^£! S£ 

^ mai^xm imn 21*= &±4> 6 mxi 152J o[m?\^ oi^ch*! 

ng4 UjXI 202] §4=01 a. 

§#1* 13. 

:*H280II ^OiAi, £>0| (b-2) B3I2] y§ mi±W^, 

nil 5 uixi 2001 ¥^bi^^ ^£^iiMeoiiAH 2^h o\&°\ mmmzi ^§°§ ^s. 

8 ^8 14. 

X]|f2iWI SiCH/H. &D\ (b-2) E+^I^J S8 1311^, 

n=|ei ^til^U SSEH2I 4=M0I 5-30%, n=62i ^3Hbl¥i! ^£x]|2] ^SOi 30-70%, n=7£J ^bl^U ^£x||2] 4=M0| 5-30%, n=821 
^dl¥^ ^£x]|2i 4*801 2-15 %, n=9~202i ^5Hb|¥i! ^£*!I2| ^M0| 1~10%£! ^§2^ 8fe gJS. 

m^m is. 

.Hf28<W 21 01 AH, (c-2) £D\ (b-2) &3I2J &m Sift^S HHJ- OWEi OlgehOj JHaSSKM 12] ^bi¥i* «EHI(n=8)8 £^ B 

(d42) 121 ^^bl¥^ #££ll(n=8)M ^aioHt« (c-2) 3312] ^HfMOil li OhAiieM ^8f01 oj^Al^i a§ ( OIM OtUf6hO| SSI 

1^2, 01 SSig (e-2) B3I01IA1 7H£|£1H, 2CH£! 01™o^ ¥Ei g 0H g ^j^moi 12] ^5Hb|¥i! ^£xH(n=9-20m gjfe 

Bill; ^ 

(e-?2) (d-2) B3I21 OiUf^ £0]£! §6HA|^ ^?25¥EI 12] ^5Hd|^i* ^£3l(n=5 7)e S Oil 

^^o^ ¥Ei §i^Ai 1 oj ^^oie^ o £ ^| (n=6) g Sfe B3i;M ch %m 8^ 

8^8 16. 

XJlfclWl 2J.CHAH, £PI (e-2) B3I0II/H <2S Sf«[^ 1 2J ^^bl^^ ^£xil(n=5 ^ 7)M M3f 0il&M2J ^UgOHM 0|g8h0j s}%^ 12j 
bl^H ^£xj|(n=5)2f 12i ^^bl¥^ ^£xll(n=7)^ ^d|6^ ^S^^ ^S. 

sfs 17. 

at280|| ?10\M, (a-2) ^ (b-2) B3I2J ^0|, g^, 21^, OhAil^ ^^^^ 0l¥OiSl 22?¥a a^U 01^01 CM. BOI 

U^^ISOHOII oj^9 SEH^ A^mCM. Si^S <^ g^2J 1 UiXI 12M2! 51 fS2S 8fe ^S. 

18. 
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(a-3) StttB (A), 0| Sf&g (A) 111 J|g2S 8t0| 0.1 l_H XI 15°| <^ « 2 UAJi 20§2| SJUgOHSIE (B)g ^PFSKM 

OS. 0I« 80 LHXI 13OTC0II/H »SA|3t Si gEHSI S£l2fflS Sfe Eh3J|: % 

(b%) feoi seiamoii. oi seiam i§§ stoi 3 lhxi 7g°j #g ¥^»ot 70 mxi ios^oiiai a^s^ sums H»»t 3JS § 

r 

i 



\ HN NH 

■?R,-)- fR, 

j HN NH 

J V 

i : x 



R 2 



O 
J 

(M) 



. A. 



3 



X 

LJ 

-N N — CHR 2 [ J 

-N N-CHR 2 j— 1 
If 

i X n 

Xi=r O, S SE^ NHOIH, 

RiJffl- R 2 ^r AH^OII ^-^1 SI 01 4*4:, C1-C302] grtPI. C1-C302] ttdllhPI, C1-C302] 8t3|U?| a C1-C302] C1-C302] = 

C1-C302] 8K)|E^A|SiPl f C1-C302J °^^^^|, C1-C302] tt^API, C1-C302] SSSIPI, U^^^l, C1-C302] ^Ofei^l, 
Ofe^l. C1-C302] OJOIJntttt^l. blxl&^l C5-C302] MOIBSttU?! 3E}= 6II EU^XfP 3* ID 91S= C4-C302] AWI*S»B3|. blxl^S SE 
fHEII^XfM ^XIH ^£4- 6 LHXI 3021 OI^CHS 22S¥EI 

n^4 LHXI 2021 §4=01 Ch 



m 19. 

H ^88011 210UH, #31 (b-3) S»2| 

nO^ 5 LHXI 20ei ¥5Hb|^i! » £ SI S g Oil AH 23H 0I&2] SBSC! ^S2S 6fe gfH. 

20. 

»1;8»0II 2ACH/H, #31 (b-3)2J y§ 

n=|ei ¥5HHI¥i! S?£»I2] 4*e0| 5-30%, n=62i ^bl^H ^Efl|2] 4=^01 30~70% f n=721 ¥^b|¥i! ^£^|2| 4^s0| 5-30%, n=82J 
^£*||2| 4^§0I 2-15%, n=9-2021 ¥5Htil¥i! ^S=*l|2| 4-MOI 1-10% S^2i 31g fS2S 6fe »S. 



ti^ir 21. 
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